Retinoic acid synthesis by cytosol from the alcohol dehydrogenase negative deermouse.
Cytosolic alcohol dehydrogenase in the deermouse is coded by a single genetic locus and a strain of the deermouse which is alcohol dehydrogenase negative exists. These two strains of the deermouse were used to extend insight into the role of cytosolic alcohol dehydrogenases in the conversion of retinol into retinoic acid. Retinoic acid synthesis from physiological concentrations of retinol (7.5 microM) with cytosol from the alcohol dehydrogenase negative deermouse was 13% (liver), 14% (kidney), 60% (testes), 78% (lung), and 100% (small intestinal mucosa) of that observed with cytosol from the positive deermouse. The rates in the negative strain ranged from 0.3 to 0.7 nmol/h/mg protein: sufficient to fulfill cellular needs for retinoic acid. Ten millimolar 4-methylpyrazole inhibited retinoic acid synthesis 92, 94, 26, and 30% in kidney, liver, lung, and testes of the positive deermouse, respectively, but only 50, 30, 0, and 0% in the same tissues from the negative deermouse. Ethanol (300 mM) did not inhibit retinoic acid synthesis in kidney cytosol from the negative strain. Therefore multiple cytosolic dehydrogenases, including alcohol dehydrogenases, contribute to retinol metabolism in vitro. The only enzyme(s) likely to be physiologically significant to retinoic acid synthesis in vivo, however, is the class of dehydrogenase, distinct from ethanol dehydrogenase, that is common to both the positive and the negative deermouse. This conclusion is supported by the data described above, the kinetics of retinoic acid synthesis and retinal reduction in kidney cytosol from the negative deermouse, and the very existence of the alcohol dehydrogenase negative deermouse. This work also shows that microsomes inhibit the cytosolic conversion of retinol into retinoic acid and that the synthesis of retinal, a retinoid that has no known function outside of the eye, does not reflect the ability or capacity of a sample to synthesize retinoic acid.